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YL . A chip carrier comprising: 

\ an interposer element comprising a semiconductor substrate layer and at 
least oAe insulating layer on a surface of said substrate layer, said insulating layer 
supporting at least one passive circuit element which is separated from said 
substrate layer by a portion of said insulating layer, said portion of said insulating 
layer having a \hickness which is sufficient to electrically shield said at least one 
passive circuit element from said substrate layer. 

2. The chip carrier of claim 1, further comprising at least one integrated 
circuit chip attached to said int|^ser element and electrically connected to said at least 
one passive circuit element /\ 

3. The chip carrier of claiin 2, wherein said semiconductor substrate layer 
comprises a silicon layer. \ 

4. The chip carrier of claim 3, wherein said at least one insulating layer 
comprises an oxide layer. \ 

5. The chip carrier of claim 4, wherein said oxide layer includes silicon 
dioxide (Si0 2 ). \ 
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\6. The chip carrier of claim 5, wherein said oxide layer has a thickness within 
a range ©f three to five microns. 

7. \ The chip carrier of claim 3, wherein said at least one insulating layer 
comprises a polyamide layer. 

5 8. TheXchip carrier of claim 3, wherein said at least one passive element is 

embedded within said at least one insulating layer. 

9. The chip qai 
formed on said at least om 

10. The chip carrierW claim 3, further comprising a metallization pattern on 
10 or within said insulating layer cdnj^Ofcted with said at least one passive circuit device. 

11. The chip earner of claim 3, wherein said at least one insulating layer 
includes a plurality of passive circuit elements, said plurality of passive circuit elements 
separated from said substrate layer by abortion of said at least one insulating layer, said 
portion of said at least one insulating layek having a thickness such that said plurality of 

15 passive circuit elements are electrically shielded from the conductance of said substrate 
layer. \ 

12. The chip carrier of claim 11, whereih said plurality of passive circuit 
elements includes a resistor element. \ 



rier of claim 3, wherein said at least one passive element is 
. insulating layer. 
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Vl3. The chip carrier of claim 12, wherein said resistor element is a thin film 
metal resistor. 

14. \The chip carrier of claim 13, wherein said plurality of passive circuit 
elements includes a capacitor element. 

15. The chip carrier of claim 14, wherein said capacitor element is a thin film 
capacitor. 

16. The chip carrier of claim 15, wherein said thin film capacitor includes a 
dielectric layer. 

17. The chip carrieXof^&n 16, wherein said dielectric layer is an oxide 
composition. 

18. The chip carrier of clain\l6, wherein said dielectric layer is an oxide- 
nitride-oxide composition. 

19. The chip carrier of claim 15, \^{ierein said plurality of passive circuit 
elements includes an inductor element. 



20. The chip carrier of claim 19, wherein said inductor element is a spiral 
inductor. 
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\21 . The chip carrier of claim 20, wherein said plurality of passive circuit 
elementstprm at least one passive circuit device, said passive circuit device having at 
least one ofaaid plurality of passive circuit elements and electrically connected to said at 
least one integrated circuit chip. 

22. The chip carrier of claim 21, wherein said plurality of passive circuit 
elements form at least one passive circuit device used in radio frequency (RF) 
communications systems. \ 

23. The chip carrier \f claim 22, wherein said interposer element and said at 
least one integrated circuit are ariWged to form circuitry used in RF communications 
systems. \ /y 

24. The chip carrier of claim 23, wherein said at least one passive circuit 
device comprises a load amplifier. \ 

25. The chip carrier of claim 23, wWerein said at least one passive circuit 
device comprises a broad band amplifier. \ 

26. The chip carrier of claim 23, wherein Wd at least one passive circuit 
device comprises an oscillator. \ 

27. The chip carrier of claim 26, wherein said oscillator is a voltage controlled 
oscillator. \ 
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2V The chip carrier of claim 23, wherein said at least one integrated circuit 
chip comprises a chip having at least one logic device electrically connected to said 
interposer element. 

29. Th\ chip carrier of claim 28, wherein said chip contains analog circuitry. 

30. The chip carrier of claim 28, wherein said at least one logic device is a 



transistor. 



31. The chip earner of claim 30, wherein said chip contains digital circuitry. 

32. The chip carrieAof claim 31, wherein said chip is a microprocessor. 

33. The chip carrier ofj^ti 31, wherein said chip is a memory chip. 

34. The chip carrier of claim 29, wherein said at least one integrated circuit 
chip is attached to said interposer element by solder joints. 

35. The chip carrier of claim 34,Wherein said at least one integrated circuit 
chip is attached to said interposer element tnSrough flip-chip bonding. 



36. The chip carrier of claim 35, whetfein said solder joints have varying 
compositions such that each of said solder joints has a selective melting temperature. 
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The chip carrier of claim 29, wherein said at least one integrated circuit 
chip is attached to said interposer element by a conductive adhesive substance. 

38. The chip carrier of claim 29, wherein a bonding agent is located in the 
area between the said at least one integrated circuit chip and said insulating layer. 

5 39. The chip\:arrier of claim 38, wherein said bonding agent is epoxy. 

40. The chip earner of claim 29, wherein said chip carrier is encapsulated to 
form a circuit package, said cirfcuit package having conducting leads on an outer side of 
said package. \ 

41. The chip carrier o£^^KT40, further comprising conductive leads 

10 connecting the chip carrier to said conductive package leads of said circuit package. 

42. The chip carrier of claim 2, Vherein said interposer element includes first 
and second insulating layers on opposing surfaces of said substrate. 

43. The chip carrier of claim 42, wherein each of said first and second 
insulating layers has at least one passive circuit element separated from said substrate 

15 layer by a portion of said first and second insulating layers having a thickness such that 
each of said at least one passive circuit elements is electrically shielded from the 
conductance of said substrate layer. * 
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\a. The chip carrier of claim 43 wherein said first and second insulating layers 
include a plurality of passive circuit elements. 

45. The chip carrier of claim 44, wherein at least one of said first and second 
insulating layers has at least one active circuit element. 

46. The club carrier of claim 1, wherein said substrate layer is comprised of 
gallium-arsenide. \ 

47. The chip carrier of claim 46, wherein said insulating layer is comprised of 
gallium-arsenide-oxide. \ 

48. A chip carrier compri\in©y 

an interposer element comprising a semiconductor substrate layer and at 
least one insulating layer on a surface of said substrate layer, said insulating layer 
supporting at least one passive circviit element which is separated from said 
substrate layer by a portion of said insulating layer, said portion of said insulating 
layer having a thickness which is sufficient to electrically shield said at least one 
passive circuit element from said substrattt layer; 

at least one integrated circuit chip attached to said interposer element and 
electrically connected to said at least one passive circuit element; and 
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said interposer element and said at least one integrated circuit contain 
electrical elements which form circuitry for use in radio frequency (RF) 
communications systems. 

49. The chip carrier of claim 48, wherein at least one of said plurality of 
insulating layers comprises an oxide layer. 

50. The chip carrier of claim 49, wherein said oxide layer includes silicon 
dioxide (Si0 2 ). 

51. The chip carrier\of claim 50, wherein said oxide layer has a thickness 
within a range of three to five 

52. The chip earner oi&l\im 48, wherein at least one of said plurality of 
insulating layers comprises a polyami&e layer. 

53. The chip carrier of claim 48, wherein at least one of said plurality of 
passive elements is embedded within said W least one insulating layer. 

54. The chip carrier of claim 48, wherein at least one of said plurality of 
passive elements is formed on said at least one insulating layer. 



55. The chip carrier of claim 48, further comprising a metallization pattern on 
or within said insulating layer connected with saiti at least one passive circuit device. 
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>6. The chip carrier of claim 55, wherein said plurality of passive circuit 
elementsSincludes a resistor element. 

57. \The chip carrier of claim 56, wherein said resistor element is a thin film 
metal resistor. 

58. TheVhip carrier of claim 57, wherein said plurality of passive circuit 
elements includes a capacitor element. 

59. The chip Oarrier of claim 58, wherein said capacitor element is a thin film 
capacitor. 

60. The chip carrienof ckuto 59, wherein said thin film capacitor includes a 
dielectric layer. 

61. The chip carrier of clajm 60, wherein said dielectric layer is an oxide 
composition. 

62. The chip carrier of claim 6^, wherein said dielectric layer is an oxide- 
nitride-oxide composition. 



63. The chip carrier of claim 60, wherein said plurality of passive circuit 
elements includes an inductor element. 
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The chip carrier of claim 63, wherein said inductor element is a spiral 



inducton 



65. \The chip carrier of claim 64, wherein said plurality of passive circuit 
elements formV least one passive circuit device, said passive circuit device having at 
least one of said murality of passive circuit elements and electrically connected to said at 
least one integrated circuit chip. 

66. The chiAcarrier of claim 65, wherein said plurality of passive circuit 
elements form at least on\ passive circuit device used in radio frequency (RF) 
communications systems. 

67. The chip carrier M/Saam 66, wherein said at least one passive circuit 
device comprises a load anu^filier 

68. The chip carrier of cl^im 66, wherein said at least one passive circuit 
device comprises a broad band amplifier. 

69. The chip carrier of claim &6, wherein said at least one passive circuit 
device comprises an oscillator. 



70. The chip carrier of claim 69, Wherein said oscillator is a voltage controlled 
oscillator. 
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(71 . The chip carrier of claim 66, wherein said at least one integrated circuit 
chip coriHjrises a chip having at least one logic device electrically connected to said 
interposerVlement. 

72. Vhe chip carrier of claim 71, wherein said chip contains analog circuitry. 

73. Th\ chip carrier of claim 71, wherein said at least one logic device is a 



transistor. 



74. The chiAcarrier of claim 73, wherein said chip contains digital circuitry. 



75. The chip carrier of claim 74, wherein said chip is a microprocessor. 



76. The ci 



of claim 74, wherein said chip is a memory chip. 



10 77. The chip carrier oS claim 71, wherein said at least one integrated circuit 

chip is attached to said interposerVlement by solder joints. 

78. The chip carrier of claiAi 77, wherein said at least one integrated circuit 
chip is attached to said interposer elemVnt through flip-chip bonding. 



79. The chip carrier of claim 78\ wherein said solder joints have varying 
15 compositions such that each of said solder joints has a selective melting temperature. 



944127 v5; KSHR05I.DOC 



Docket No. M4065.127/P127 35 Micron Ref.: 98 -0747/US 

W The chip carrier of claim 71, wherein said at least one integrated circuit 
chip is attached to said interposer element by a conductive adhesive substance. 

81 . \The chip carrier of claim 71, wherein a bonding agent is located in the 
area between tlife said at least one integrated circuit chip and said insulating layer. 

82. The chip carrier of claim 81, wherein said bonding agent is epoxy. 

83. The chipVarrier of claim 71, wherein said chip carrier is encapsulated to 
form a circuit package, saiti circuit package having conducting leads on an outer side of 
said package. \ 

84. The chip carricra^mm 83, further comprising conductive leads 
connecting the chip carrier to saick conductive package leads of said circuit package. 

71, wherein said interposer element includes first 
W surfaces of said silicon substrate. 

86. The chip carrier of claim 8 5, wherein each of said first and second 
insulating layers has a plurality of passive circuit elements separated from said silicon 
substrate layer by a portion of said first and secbnd insulating layers having a thickness 
such that said plurality of passive circuit elements are electrically shielded from the 
conductance of said silicon substrate layer. \ 



85. The chip carrier of cla 
and second insulating layers on opposii 
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The chip carrier of claim 86, wherein at least one of said first and second 
insulatirig levers has at least one active circuit element. 

88. A process for forming an interposer elerafent for use as a chip carrier 
comprising the steps of: 

5 providing an insulating layeybn at least one surface of a silicon substrate; 

and 

^ / 

^ processing said insulating layer to produce at least one passive circuit 

element on or witfWsaid insulating layer, said at least one passive circuit element 
being separated from said silicon substrate by a portion of said insulating layer, 
said portion of'said insulating layer having a thickness such that said at least one 
passive circuit element is electrically shielded from said silicon substrate. 

89. The process according to claim 88, further comprising the step of 
bonding at least one integrated circuit chip to the interposer element such that said at 
least one integrated circuit chip is electrically connected to said at least one passive 

15 circuit element. 

90. The pro<&&? according to claim 89, wherein said step of bonding 
comprises solder iboncnng. 



4 



10 
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T^KTp rocess according to claim 90, wherein said step of bonding 




comprises flip-chip bonding. 



92. The process according to claim 89, wherein said insulating layer is formed 
of an oxide. 

93. The process according^to claim 92, wherein said oxide is silicon dioxide 

(Si0 2 ). 

94. The process according to claim 93, wherein said insulating layer has a 
thickness within a range of three to five microns. 

95. The process according to claim 89, wherein said insulating layer is formed 
of polyamide. 

96. The process according to claim 89, further comprising the step of forming 
a metalHzatioaj>att^rn on or within said insulating layer, said metallization pattern 
connected \w&*4aid at least one passive circuit element. 

97. The process according to claim 96, wherein said step of processing said 
insulating layer further comprises the step of producing a plurality of passive circuit 
elements on or within said insulating layer. 
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98. The process according to claim 97, wherein said plurality of passive circuit 
elements includes a resistor element. 

99. The process according to claim 98, wherein said resistor element is a thin 
film metal resistor. 

100. The process according to claim 97, wherein said plurality of passive circuit 
elements includes a capacitor element. 

101. The process according to claim 100, wherein said capacitor element is a 
thin film capacitor. 

102. The process according to claim 101, wherein said thin film capacitor 
includes a dielectric layer. 

103. The process according to claim 102, wherein said dielectric layer is an 
oxide composition. 

104. The process according to claim 102, wherein said dielectric layer is an 
oxide-nitride-oxide composition. 

15 105. The process according to claim 97, wherein said plurality of passive circuit 

elements includes an inductor element. 
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106. The process according to claim 105, wherein said inductor element is a 
spiral inductor. 

107. The process according to claim 97, further comprising the step of forming 
at least one passive circuit device for use in radio frequency (RF) communications 
systems, said passive circuit device having at least one of said plurality of passive circuit 
elements and electrically connected to said at least one integrated circuit chip. 

108. The process according to claim 107, further comprising the step of 
arranging the interposer element and said at least one integrated circuit to form circuitry 
for use in RF communications systems. 

109. The process according to claim 108, wherein said at least one passive 
circuit device is for use in a load amplifier. 

110. The process according to claim 108, wherein said at least one passive 
circuit device is for use in a broad band amplifier. 

111. The process according to claim 108, wherein said at least one passive 
circuit device is for use in an oscillator. 

112. The process according to claim 111, wherein said oscillator is a voltage 
controlled oscillator. 
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113. The process according to claim 108, wherein said at least one integrated 



circuit chip contains analog circuitry. 

114. The process according to claim 108, wherein said at least one integrated 
circuit chip contains digital circuitry. 

115. The process according to claim 114, wherein said integrated circuit chip is 
a microprocessor. 

116. The process according to claim 114, wherein said integrated circuit chip is 
a memory chip. 

117. The process according to claim 108, further comprising the step of 
forming a bonding layer, said bonding layer located in the area between said at least one 
integrated circuit chip and said insulating layer. 

118. The process according to claim 117, wherein said bonding agent is epoxy. 

119. The process according to claim 118, further comprising the step of 
encapsulating the interposer element and said at least one integrated circuit to form a 
circuit package, said circuit package having conducting leads on an outer side of said 
package. 
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120. The process according to claim 119, further comprising the step of 



providing conductive leads connecting the interposer element and said at least one 



integrated circuit to said conductive package leads of said circuit package. 

121. The process according to claim 120, further comprising the step of 
providing an insulating layer to both surfaces of said silicon substrate. 



122. The proces^ccqrding to claim 121, further comprising the step of 
processing said insulating^^er toWoduce at least one active circuit element. 

123. The process according to claim 88, said step of processing said insulating 
layer further comprising the step of providing at least one passive circuit element in each 
of a plurality of areas of said insulating layer, dividing said silicon substrate into said 
areas, and bonding at least one integrated circuit chip to each of said areas of said 
insulating layer to form respective chip carriers. 
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